The purpose of this study was to investigate the nature of genetic differences for the phoria or dissociated position and for the accommodative convergence to accommodation (AC/A) ratio within three populations defined on the basis of the incidence of subtypes of diagnosed strabismus. This approach is designed to determine the importance of genetic differences influencing individual differences for these variables (Falconer, I 960) and, hence, the importance of those gene differences in the aetiology of strabismus.
Subjects and methods

SUBJECTS
Families included in this analysis were contacted via designated propositi. Propositi were selected from two sources: the strabismus clinic at the University of Iowa Hospital, and the local school population. Only unoperated cases of nonparetic strabismus were included. The propositi were classified on the basis of their deviation (either eso or exo deviation), and members of their immediate families were assigned to the eso (E) or exo (X) population, respectively. Children from the local school population were randomly selected with some restriction to achieve approximate age matching; members of their immediate families were assigned to the random (R) population. More detailed descriptions ofthe sampling procedure as well as the summary group statistics are given by Smith, Grutzner, Colenbrander, Hegmann, and Spivey (I 972). The sampling produced i i 8 families (668 individuals) in the E population, 27 families (I62 individuals) in the X population, and I63 families (866 individuals) in the R population. Individuals were examined in a standard manner at the University of Iowa Strabismus Clinic.
CLINICAL METHODS
The clinical examination consisted of a test battery of Regression of the measured phorias on the amounts of required accommodation expresses the amount of convergence (in PD) per dioptre of required accommodation exerted by the subject to maintain fusion of the target while stimuli for proximal and tonic convergence are held constant.
This method of determination of the AC/A ratio 'provides the closest approximation to the true AC/A ratio that we can obtain by simple, rapid clinical measurement' (Breinin, I 971 915, and 7.4 for the XP, normal-range, and EP categories. It is interesting to note that the X-population shows increased proportions in both of the more 'extreme' categories relative to the R-population while the E-population shows an increase in only the + 3 category. These population differences are of interest in the investigation of the aetiology of nonparalytic strabismus (heterotropia) since it has been postulated (Burian, I950; Scobee, 1950; Adler, 1959) . This hypothesis implies that the difference between normality and abnormality in the binocular function is a matter of the degree of heterophoria present and the individual's ability to compensate for it. If the fusional reflexes are not adequate to counteract or compensate for a tendency toward misalignment (a phoria), the deviation will become manifest (a tropia). The functional failure could result from too great a strain on normally developed fusional reflexes or from a lesser strain on either poorly developed or disrupted fusional reflexes.
Estimates of heritability for the cover test measure are presented in Table III There is no indication of dominance variance for the cover test measure in any of the populations. There is, however, some evidence of a X-linked gene or genes influencing the expression of this character in our R-population. X-linkage for quantitative characters is indicated by a pattern of differences in heritabilities estimated using relatives of different sexes (Mather and Jinks, 1971, p. 292) . For our data these values are totally consistent with those required for sex linkage (see Table III ).
Differences among populations for the parent-pair correlations (X2 = I5.9, df = 5) resulted from the apparent positive assortative mating with respect to this character within the E-population (pooled estimate of 0-41 ± 007) relative to the zero correlation within the pooled R-and X-population. This suggests that when both parents display an esophoric tendency, they are more likely to have an esotropic child. However, the greater probability of having an exotropic child (in this X-population) is apparently not dependent on a similarity between parents for an exophoric tendency.
AC/A ratio is of interest to the study ofnonparalytic strabismus because an abnormal amount of accommodative convergence can contribute to a tendency towards ocular motor imbalance.
Means and standard errors for AC/A ratio are presented in Table IV . There are no demonstrable population differences among progeny (F = o-5, df = 5:I74) or among parents (F = I I, df = I1I:348). Estimates were pooled to yield overall means of 287+±oo6 for progency and 2-68+o-o6 PD for parents.
Various studies have indicated that AC/A ratio varies with age although there is some disagreement concerning the nature of this relationship (Alpern, 1950;  Davis and Jobe, I957; Eskridge, I973). Since neither age of offspring nor that of parents was controlled in the sampling procedure, the presence of variance due to age could artificially reduce or inflate parent-offspring covariances. Individual measures were regressed on age separately for each sex within generation and population. Regression estimates were not pooled across populations because differences among mothers did not allow a consistent method of pooling estimates. Regression techniques were used to adjust scores to mean group age (within population, generation, and sex).
The difference in mean levels between the two generations (t = 2-I, df = 538) may reflect, in part Genetic analysis of cover test measures and AC/A ratio 383 
